Effects of acetaldehyde on brush border enzyme activities in human colon adenocarcinoma cell line Caco-2.
The treatment of Caco-2 cells, a human colon adenocarcinoma cell line that closely resembles normal human small intestinal epithelial cells, with acetaldehyde resulted in significantly decreased activities of brush border enzymes sucrase, maltase, lactase, and gamma-glutamyltransferase; alkaline phosphatase activity was not affected. In the case of sucrase and maltase, the activities were also decreased by a combination of acetaldehyde and ethanol, although ethanol alone markedly increased them. The possibility that intraintestinal acetaldehyde, formed by intestinal microbes, might play a role in some small intestinal enzyme deficiencies observed earlier in alcoholics should therefore be considered. The mechanism by which acetaldehyde alters these enzyme activities remains unclear. The observation that acetaldehyde also disturbed cell polarization, an initial step in the process of differentiation in Caco-2 cells, indicates that acetaldehyde might decrease these enzyme activities by interfering with cell differentiation. Because ethanol and acetaldehyde metabolizing enzymes have not been previously studied from Caco-2 cells, alcohol dehydrogenase (ADH) and aldehyde dehydrogenase (ALDH) activities were also measured from these cells, and their ALDH isoenzyme pattern was characterized. Like many cancerous cell lines, Caco-2 cells were found to express no ADH. They, however, possessed ALDH activity that was comparable with normal colonic mucosal activity and also expressed the same ALDH classes (ALDHs 1 to 3) than normal human colonic mucosa.